Limnological study of Taham Lake in Zanjan Province in order to assess aquaculture possibility by Mirzajani, Ali Reza et al.
 
 
 
                                       
 BacillariophytaChlorophytaRotatorira
TubificidaeHirudina
a
 FAO, 2007
 FAO, 2006 
Bernacsek2001
Costa-Pierce,  2002
FAO, 2006 
 FAO, 2006 
Celikkale, 1990
Cooke & 
 Kennedy, 1989
Djuangsih, , 1992
Masood , 1997Liltved, 2000
Balvay, 1988
Vaux, et al. 1995
BOD
Markosova & Jezek, 1994
 Lewkowicz, 1995
Axler et al., 1998  
 
 

 

 
 
 V

 
 P.V.C
 Boney, 1989Edmonson, 1959Maosen,1983Pontin, 1978Presscot, 1970Rutter-Kolisko, 
1974Tiffany & Britton, 1971
Pennak (1953)  Mellanby (1963) 
pHEC 
( APHA,1989  )
pHpHWTW
molti340i EC
HACH
 
HACH
HACHU-2000
EDTA
a
GF/C/Nhatman
 )
Sabir (1992) , Bagenal (1978) Zalewski (1986) 
; Holcik,1989) (
Saadati,(1977), Armantrout (1980)
Coad (1995)  
 
       
Cyclotela Asterionella
Bacillariophyta, Ankistrodesmus , ChlorogoniumChlorophyta
Cyclotela
Chlorgonium
Asterionella, Ankistrodesmus, Oocystis  Scenedesmus  , Microcystis 
Bacilariophyta  
ChlorophytaBacillariophyta
Chlorophyta
Ascomorpha
Syncheata , DaphniaPedalia
Rotatorira
Ankistrodesmus, Oocystis , Cyclotela 
 Chlorophyta
Pedalia
PolyartheraSynchataArtropoda

 

 

 
ChironomidaeGammaridaeGastropodaTubificidaeHirudina
TubificidaeHirudina
Silt
 

 (Actinopterygii) (Cyprinidae)(Salmonidae) )(
(Alburnoides bipunctatus)(Alburnus filippi)(Capoeta 
capoeta)(Carassius auratus) 
(Leuciscus cephalus) (Oncorhyncus mykiss) 
.
 
 
 Alburnoides bipunctatus Cyprinidae 
Alburnus filippi " 
Capoeta capoeta " 
Carassius auratus * " 
Leuciscus cephalus " 
Oncorhyncus mykiss * Salmonidae 
   
A. bipunctatus 
A. filippi 
C. capoeta 
C. auratus 
L. cephalus 
O. mykiss 
A. bipunctatus 
A filippi 
C capoeta 
C auratus 
L cephalus 
Alburnoides 
bipunctatus 
Alburnus filippi 
Capoeta capoeta 
Carassius auratus  
Leuciscus cephalus 
Oncorhyncus mykiss  
 
  
 

 
apH
   
 
 
VCarlson 
Carlson & Simpson, 1996 Carlson,1977Li & Mathias , 1994
Bacillariophyta
Chlorophyta
Li & Mathias , 1994
 Cyanophyta 
a
Carlson 
aOECD , 1982
OECD, 1982
Carlson,1980
OECD, 1982
Kratzer,1980
a 
a
pH
pH
pH
pH
Lucas & Southgate , 2003
CO2pH
CO2
pH
pH
 pH
pH
pH
pH
Axler et al., 1998
Boyd , 1990
Boyd , 1990
OECD, 1982
Boyd, 1982
 TDS
TDS
PH
PH
PH
PH
Cyclotella 
Ankistrodesmus
Syncheata Daphnia
Cyclotella  
Ankistrodesmus
Chlorogonium
AsterionellaEdmonson , 1959Presscot,1970 Tiffany & 
Britton,1971
Ascomorpha
Pedalia
Synchaeta
 
Daphnia
Edmonson, 1959 Ruttner Kolisko, 1974
a
 Li & Mathias , 1994
a
a
Li & Mathias , 1994
.Winfield and Nelson, 1991Moyle and Cech, 1988
 
Coad, 
1995, 2007 Froese and Pauly,2008(
Rahel and Hubert, 1991,Whitton, 
1975(Adebisi, 1988 , Foltz, 1982 , Sheldon, 1968 , Varley, 1967) 
(Rahel and Hubert,1991) 
 . 
 
 Sheldon (1968) 
 Li & Mathias , 1994
Li & Mathias , 1994
a
EPAwww.epa.gov/safewater/contaminants
 
PH 
NTU
TDS
 
Axler et al., 1998
 Axler et al., 1998
HolbyHall
Molver
Axler et al., 1998
Axler et al., 1998
 NH3Russo & Thuest, 1991
Lewkowicz, 1995
Hakanson , 1980
Axler et al., 1998
EPA
EPAwww.epa.gov/safewater/contaminants
Masood , 1997Liltved, 2000
 
 FCR
FAO
 
 
 
 
 . . . 
.. .
GIS
 http://www.znrw.ir
.pH
. 
 . 
 . . ...
. .  . .  
.. . 
pH
GIS
 
http://mehdimoeini.blogfa.com/post-2.aspxhttp://www.tcz.ir/index.php?action=15_1
(). 
. .
 . . . . . . .
.  
. .  .. . . 
. .
)... 
  .
Adebisi, A. A. 1988. Change in the structural and functional Components of the fish\ community of 
aSeasonal river. Arch. Hydrobiol. 
APHA,1985, Standard Methods for Examining of Water and Waste Water , 17th edition, Method 507, 
Washington D.C., 531p. 
Armantrout,N.B.1980.The freshwater fishes of Iran.PhD Thesis Oregon  StateinUniversity ,Corvallis.oregon. XX +472 
P.        
Axler, R; Yokom, S; Tikkanen, C; McDonald, M; Runke, H; Wilcox, D; Cady, 1998.  
Restoration of a mine pit lake from aquacultural nutrient enrichment. Restoration         Ecology. Vol. 6, 
no. 1, pp. 1-19. 
Balvay, G., 1988. Eutrophication and lake restoration. Water quality and biological         impacts. French-
Swedish Limnological Symposium, Thonon-les-Bains (France)         10 Jun1987. Thonon-les-basins-
France-institute de limnologie . 246 pp 
, Bagenal, T.,1978. Methods for Assesment of fish production in freshwater. Blackwell         Scientific 
Poblication. Oxford, London. 365 p .  
Bernacsek,-G.M., 2001. Environmental issues, capacity and information base for management of fisheries 
affected by dams. Dams,-fish-and- fisheries- oportunities,-challenges-and-conflict-resolution Marmulla,- 
G.-(ed.). no. 419, pp.        139-166 
Boney, A. D., 1989. Phytoplankton. Edward Annoid. British Library Catalouguing Publication data. 118 
P. 
Boyd , C . E . 1982 . Water quality Management for pond fish Culture. Elsevier Science B . V . 318 p . 
Boyd C. E, 1990. Water quality in ponds for aquaculture. Department of fisheries and applied 
aquacultures. P  114     
Carlson, R. E., 1977. A trophic state index for lakes. Limnology and oceanography. 22:  361-369 
Carlson, R.E. 1980. More complications in chlorophyll-secchi disk relationship,  
Limnology and  oceanography. 25: 361-369 
Carlson, R.E. and J. Simpson, 1996.  A Coordinator s Guide to Volunteer Lake   
Monitoring Methods. North American Lake Management Society.  96 pp.  
Celikkale,-M.S., 1990. Inland fisheries of Turkey. Management of freshwater fisheries of proceeding of a 
symposium organized by the european inland fisheries advisory commission, goetebrog, sweden 1988. 
Densen,W. L. T.-van, Steinmetz, B.;  
Hughes, R.  H. eds. Wageningen  Neterlands pudoc 1990. pp. 493-504 
Coad, B.W.1995. The freshwater fishes of Iran. The academy of science of the Czech Republic Brno, 64 
PP. 
Coad, B.W.2007. The freshwater fishes of Iran. Received from internet search (www.briancoad.com) . 
Cooke,-G.D.; Kennedy,-R.H , 1989. Water operations technical support program. Water quality 
management for reservoirs and tailwaters. Report 1. In-reservoir water quality management techniques. 
TECH.-REP.-U.S.-ARMY-ENG.- WATERWAYS-EXP.-STN.  186 pp 
 Costa-Pierce, BA  2002. Sustainability of Cage Aquaculture Ecosystems  for Large-scale  
Resettlement from Hydropower Dams: An Indonesian Case Study. Ecological  
Aquaculture. The Evolution of the Blue   Revolution. pp. 286-313.   
Djuangsih, N. , 1992.Understanding the state of river basin management from an environmental 
toxicology perspective: An example from water pollution at Citarum River basin, West Java, Indonesia. 
Proceedings of the second European  
Conference on ecotoxicology . Sloof, -W.;de- Kruijf,-H.-eds. 1993 vol. Suppl. Pts. 1-2 pp. 283-292 
Edmonson W. T., 1959. Fresh water biology. John Wiley & sons Inc. New York 1248 P. 
FAO 2006. State of world aquaculture 2006. Inland Water Resources and Aquaculture Service, Fishery 
Resources Division , FAO Fisheries Department,  FISHERIES TECHNICAL PAPER  500 
FAO, 2007. The State of world fisheries and aquaculture  2006. FAO Fisheries and Aquaculture  
Department. Rome, 180 pages 
Foltz, J. W. 1982. fish species diversity and abundance in relation to stream habitat characteristics. 
Proc.Annu. conf. Southeast. Assoc. Fish and Wild. Agencies 36: 305-311. 
Froese, R. and D. Pauly. Editors. 2008. Fish base. World Wide Web electronic   publication. 
www.fishbase.org , version (08/2007). 
Hakanson L., 1980. An ecological risk index for aquatic pollution control a sedimentological approach. 
Water Res. 14: 957-1101.   
Holcik,J.1989.The freshwater fishes of Europe.Vol.1 part 11. General introduction to fishes, 
Acipenseriformes, Aala-Vetrlag GmbH, Weisbaden verlag fur wissen chaft und  Forschung. 469 P. 
Kratzer, C. R. , 1980. A Carson type trophic state index for nitrogen in Florida lakes. Water, Res.  Bull. 
17: 713-715 
Lewkowicz, S 1995. Effect of carp ponds on the nutrient composition of riverine water supplying the 
Goczalkowice Reservoir. Acta Hydrobiologica (Cracow) [Acta Hydrobiol. (Cracow)]. Vol. 37, pp.  37-
44. 0 Jan 1995. 
Liltved, H , 2000.  Disinfection of water in aquaculture: Factors influencing the physical and chemical 
inactivation of microorganisms . Source Norwegian College of Fishery Science, University of Tromsoe  
(Norway). 40 pp.. 
Li, S. , J. Mathias, 1994. Freshwater fishes culture in china: principles and practice. Elsevier science B. 
V.. 445 pages.    
Lucas , J . S . Southgate , P . C . 2003 . Aquaculture farming aqutic animals and plants . Black Well . 
502P . 
Markosova, R; Jezek, J 1994. Indicator bacteria and limnological parameters in fish ponds . Water 
Research [WATER RES.], vol. 28,   no. 12, pp. 2477-2485.  
Maosen, H.1983. Fresh water plankton Illustration. Agriculture Publishing house  in  Beijing. 85 P.    
Masood, E 1997. Aquaculture: A solution, or source of new problems? Nature, vol. 386,  
no. 6621, p. 109, 
Mellenby,H.1963, Animal Life in Freshwater , Great Britain, Cox & wyman Ltd.,  Fakenham,308p. 
Moyle P.B. , Cech J.J.,1988. Fishes, An Introduction to Ichthyology. Second edition. Printed in the 
United States of America.559 P. 
OECD. 1982. Eutriphication of waters: Monitoring, assessment and control. Organization for economic 
and co-operative development, Paris, France.  
Pennak, R.W., 1989, Freshwater Invertebrates of the United States , The Ronald press  company,New 
York, 953p. 
Pontin, R. M., 1978. A key to fresh water planktonic and semiplanktonic  rotifera of the  British Isles. 
Titus Wilson and son Publication. 178 P.  
Presscot, G. W.1970. The fresh water algae. Brown company publisher. USA.  348  
Rahel, F. J. and W. A. Hubert, 1991. Fish assemblage and habitat gradients in a rocky mountain-
greatplain stream: biotic Zonation and additive patterns of community change. Translation of the 
American Fisheries Society 120: 319-332. 
Rutter-Kolisko, R. A. 1974. Plankton rotifers Biology and taxonomy, Austrian  Academy of    science. 
174 P. 
Russo R. C. and R. V. Thurust, 1991. Aquaculture and water quality. World aquaculture society. Volum 
3.   
Saadati, M.A.G,1977.Taxonomy and distribution of the freshwater fishes of Iran. M.S Thesis. Colorado 
State University, fort collins 13 + 212 P. 
Sabir,A.1992.An Introduction to freshwater fishery Biology. University Grants commission H-
9Islamabad,Pakistan. 269 P. 
Sheldon,A. L. 1968. species diversity and longitudinal succession in stream fishes, Ecology Vol. 49. No.2 
 Tiffany, L. H. and Britton, M. E. 1971. The algae of Illinois. Hanfer Publishing  company,  New York. 
407 P. 
Varley, M. E, 1967. British freshwater fishes, factor affeeting their distribution. fishing news 
book.Londn. 142 p. 
Vaux, PD; Paulson, LJ; Axler, RP; Leavitt, S 1995. The water quality implications of artificially 
fertilizing a large desert reservoir for fisheries enhancement. Water Environment Research [WATER  
ENVIRON. RES.], vol. 67, no. 2, pp. 189-200. 
Winfield,I.G. and Nelson J.S. 1991. Cyprinid fishes. System tics, Biology and exploitation. Firstedition. 
Chapman and Hall. 667 P. 
Whitton, B. A. 1975. River ecology. Blackwell scientific publications. 725 p.Zalewski, M. 1986. factor 
affecting and efficiency of electro fishing in rivers. Sofia  Hydrobiology 27: 56 -69.
                                                  
Abstract: 
 The Taham dam reservoir has been established in order to dirking water of Zanjan population as far as 15 km  in 
a mountain region at 1900 meter altitude with a 317 ha surface area. This study was conducted on biotic and a 
biotic factors in order to recognize of aquaculture possibility within drinking considerations. 
The results showed the less abundance of phytoplankton with 2 million/l. where abundant of zooplankton was 
266 /l. Bacillariophyta and Chlorophyta belong to phytoplankton and Rotatoria belong to zooplankton were 
dominated among identified plankton phylum. There were identified 45 and 32 genus of phytoplankton and  
zooplankton respectively. There were identified 5 groups of benthos that Tubificidae, Hirudina had the most 
frequency, the biomass of benthos was varied from 1.1 to 23.7 g/m2.  
The ichtiology survey showed presence of 6 species in the lake that Alburnoides bipunctatus, Capoeta capoeta, , 
Leuciscus cephalus were the most  abundance in the catch. L. cephalus was recorded with the maximum size of 
870 g while the most frequent weight class was 150 
 
450 g for C. capoeta, , L. cephalus . Diet survey showed 
the adequate feeding of fishes in lake also the observation of leech in trout guts was very considerable. The 
reproduction study displayed that a partial of matured fishes were succeed in breeding. Leuciscus cephalus have 
been known as a typical species with commercial size and high abundance which will be needed a fisheries 
management in Taham lake to sustainable exploitation. The hidrochemical results indicated low nutrients values 
while total nitrogen was varied from 0.32 to 0.61 mg/l. and the Chl-a was varied from 7.9 to 25.9 µg/l.. The 
oxygen amount was 4.5 to 8.4 mg/l even in 65 meter depths. Total hardness average was about 149 mg/l where 
the Ca and Mn were measured in a low values.     
Trophic model in Taham lake showed the early stage of mesotrophy while other lakes and wetlands in north of 
Iran had been progressed in mesotrophic level.    
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